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ABSTRACT 


A process gas supply unit has a supply valve for supplying 
process gas to a semiconductor manufacturing apparatus, a 
purge valve for supplying inert gas, a check valve provided 
in a passage between an inert gas source and the purge valve 
and a common manifold provided with the supply valve, the 
purge valve and the check valve. 

Therefore, these parts are mounted on a mass flow controller 
as a unit and the process gas unit can be made compact and 
integrated as a whole. 

4 Claims, 11 Drawing Sheets 
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PROCESS GAS SUPPLY UNIT 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a process gas supply unit ^ 
used in a semiconductor manufacturing process and, more 
particularly to a process gas supply unit provided with a 
process gas supply valve, a purge valve, a check valve and 
the like. 

2. Description of Related Art 

A process gas supply unit for supplying process gas such 
as etching gas in a semiconductor manufacturing process has 
been developed. For example, as shown in RG. 10, Japanese 
Published Unexamined Patent Application No. 5-172265 
discloses a block manifold provided with two open/close 
valves 1, 2 in which an input passage 4 through which the 
input port of the open/close valve communicates with an 
external entry port 6, an output passage 5 through which the 
output port of the open/close valve 1 communicates with an 
external exit port 7 and a communicating passage 8 through 
which the output port of the open/close valve 2 communi- 
cates with the output passage 5. 

However, for example, in a flow chart of a process gas 
supply shown in FIG. 7, the output port of a supply valve 13 
and the output port of a purge valve 12 are connected to the 
entry port of a mass 'flow controller 11 . The input port of the 
supply valve 13 is connected to a process gas source. The 
input port of the purge valve 12 is connected to an inert gas 
source for purge gas via a check valve 14. The check valve 
14 is provided for preventing the reverse flow of the process 
gas into the inert gas source. 

Since a passage through which the purge valve 12 com- 
municates with the check valve 14 in series need to be 
connected to a process gas line in such a gas supply Une, the 
passage could not be formed in one block manifold accord- 
ing to the technique used in the block manifold disclosed in 
Japanese Published Unexamined Patent Application No. 
5-172265. 

Therefore, according to a related art, as shown in FIG. 11, 
the gas supply line has been constructed by providing joints 
on both sides of each of a mass flow controller 11, a supply 
valve 13, a purge valve 12 and a check valve 14 and by 
butt-welding (A) pipes between the joints. 

However, the process gas supply line according to the 45 
related art has the following problems. 

(1) Although the semiconductor manufacturing apparatus 
needs to be reduced in size and integrated, the gas 
supply line shown in FIG. 11 needs large space and 
hence is opposite to reduction in size and integration. 50 

Further, since many weld portions are made, corrosion 
resistance is reduced and particles might be generated. When 
the supply valve 13, the purge valve 12 and the check valve 
14 are maintained and are replaced, the joints need to be 
separated and replaced, which is not suitable for mainte- 55 
nance. 

(2) On the other hand, according to the technique dis- 
closed in Japanese Published Unexamined Patent 
Application No. 5-172265, if the process gas supply 
line is used only for forming the flow of the process gas, 60 
it is possible to mount a plurahty of units on a block 
manifold and to form a passage communicating with 
the inside of the block manifold. However, it is difScult 

to connect a passage through which the purge 12 
communicates with the check valve 14 in series to this 65 
process gas supply line because it produces the other 
problem. 
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In other words, since two passages need to be formed in 
the block manifold and, in this case, extra openings are 
necessarily made and hence stoppers for closing the extra 
openings are required, which produces a problem that these 
stopper might produce new particles. Further, when the 
process gas is replaced by the purge gas, the process gas 
remains near the stoppers, which reduces a yield of the 
semiconductor. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to solve the 
above-described problems and to provide a compact inte- 
grated process gas supply unit which a purge valve com- 
municating with a check valve in series is connected to a 
process gas flow. 

To accomplish the above-described object, the process 
gas supply unit according to the present invention has the 
following constitution: 

(1) A process gas supply unit for a semiconductor manu- 
facturing apparatus comprises a supply valve for sup- 
plying process gas to the semiconductor manufacturing 
apparatus, a purge valve for supplying inert gas. a 
check valve disposed in a passage between ao inert gas 
source and the purge valve and a common manifold on 
which the supply valve, the purge valve and the check 
valve are mounted. 

(2) In the common manifold described above in (1) are 
formed a process gas input passage through which the 
input port of the supply valve communicates with a 
process gas external entry port, a process gas output 
passage through which the output port of the supply 
valve communicates with a process gas external exit 
port, a purge output passage through which the output 
port of the purge valve communicates with the process 
gas output passage, a check valve output passage 
through which the input port of the purge valve com- 
municates with the output port of the check valve and 
a purge gas input passage through which the input port 
of the check valve communicates with a purge gas 
external entry port. 

(3) A process gas supply unit described in (1) further 
comprises a vacuum valve which is cormected to a 
vacuum pump and is mounted on the manifold. 

(4) In the manifold of the process gas supply unit 
described in (3) are formed a vacuum output passage 
through which the output port of the vacuum valve 
communicates with the process gas output passage and 
a vacuum input passage through which the input port of 
the vacuum valve communicates with a vacuum exter- 
nal entry port. 

(5) The check valve output passage of the process gas 
supply unit described in (1) or (3) is shaped neariy like 
a letter V. 

Next, the action of the process gas supply unit according 
to the present invention having the above-described consti- 
tution will be described. 

Since each of the supply valve, the purge valve, the check 
valve are mounted by four bolts on the upper side of the 
block manifold in the above-described process gas supply 
unit, it can be mounted or removed individually. 

Further, since the output port of the purge valve commu- 
nicates with the output passage of the process gas, the output 
port of the supply valve and a mass flow controller can be 
replaced by the purge gas. 

In this respect, the check valve is disposed next to the 
purge valve in the block manifold and the purge gas input 
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passage of the check valve bypasses the output passage of 
the process gas in a slanting direction and intersects the 
output passage of the process gas in a torsional relation by 
a lower side block and a port is formed upward, whereby the 
check valve can be moimted on and removed from the upper 5 
side of the manifold. Further, a purge gas supply tube and the 
like can be mounted on and removed from the upper side of 
the manifold by upwardly forming the purge gas external 
entry port. 

Further, in another process gas supply unit, a check valve lO 
output passage through which the input port of the purge 
valve communicates with the output port of the check valve 
is shaped nearly like a letter V and hence both ports can be 
connected at a short distance. Furthermore, since only one 
bending portion can be made, it is unlikely that the process 15 
gas remains in the check valve output passage even if the 
process gas flows in reverse and is stopped by the check 
valve. Still further, since the V-shaped passage can be made 
by drilling two slanting holes in opposite directions, it is 
easy to make the passage and to clean it after it is made, 20 
whereby the fine chips produced by drilling, oil and the like 
can be fully removed. 

In another process gas supply unit, the vacuum valve is 
disposed next to the check valve in the block manifold and 
hence the vacuum valve can be mounted on and removed 25 
from the upper side of the block manifold by four bolts. 

Further, the vacuum input passage of the vacuum valve 
bypasses the output passage of the process gas in a slanting 
direction and intersects the process gas output passage in a 
torsional relation by a lower side second passage block and 30 
a port is formed upward, whereby the vacuum valve can be 
mounted on and removed from the upper side of the mani- 
fold. Furthermore, a vacuum supply pipe and the like can be 
mounted on and removed from the upper side of the mani- 
fold via a joint by upwardly forming the vacuum entry port. 35 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of this specification illustrating an 
embodiment of the present invention and, together with the 
description, serve to explain the objects, advantages and 
principles of the present invention. 

In the drawings: 

FIG. 1 is a sectional view of a process gas supply tmit of 
the first preferred embodiment; 

FIG. 2 is a plan view of a process gas supply unit of the 
first preferred embodiment; 

FIG. 3 is a sectional view taken on a line A— A in FIG. 

2» 50 
FIG. 4 is a sectional view of a process gas supply unit of 

the second preferred embodiment; 

FIG. 5 is a plan view of a process gas supply unit of the 

second preferred embodiment; 

FIG. 6 is a sectional view taken on a line B — B in FIG. 

5; 

FIG. 7 is a process gas supply circuit of the first preferred 
embodiment; 

FIG. 8 is a process gas supply circuit of the second 
preferred embodiment; 

HG. 9 is a sectional view of an open/close valve used in 
a process gas supply unit of the present invention; 

FIG. 10 is a sectional view of a process gas supply unit of 
the first conventional embodiment; and ^5 

FIG. 11 is a side view of a process gas supply imit of the 
second conventional embodiment. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The preferred embodiments of the mounting structure of 
an open/close valve in accordance with the present invention 
and the mounting members thereof will be hereinafter 
described in detail with reference to the accompanying 
drawings, 

A process gas supply unit of the first preferred embodi- 
ment according to the present invention is shown in a 
sectional view in FIG. 1 and in a plan view in FIG. 2 and in 
a sectional view taken on a line A — ^A in FIG. 2 in FIG. 3. 

As shown in FIG. 1 and FIG. 2, a supply valve 13 for 
supplying process gas, a purge valve 12 for supplying purge 
gas and a check valve 14 for preventing the reverse flow of 
the purge gas are mounted on the upper side of a manifold 
16 formed like a block by four bolls for each valve. 

The structures of the supply valve 13, the purge valve 12 
and the check valve 14 will be described simply using FIG. 
9. In this regard, the same open/close valves are used for the 
supply valve 13 and the purge valve 12 and hence only the 
structure of the supply valve 13 will be described. If the 
same open/close valves are tised, they have the same mount- 
ing sizes, which is convenient in designing when the valves 
increase in number, and they have an advantage sucb that 
spare parts for replacement decrease in number. Further, the 
positions of the mounting bolts of the check valve 14 are 
completely the same positions of those of the supply valve 
13 and the purge valve 12. Therefore, the sizes of all parts 
are unified, which is convenient in designing. 

As shown in FIG. 9, an output port 27 of the supply valve 
13 is positioned at the upper end of a vertical passage 21a 
of a process gas output passage 21 (see FIG. 1). A counter 
bore is made on the upper end surface of the vertical passage 
20a of the manifold 16 and a hollow sealing member 61 is 
mounted in the counter bore. 

In the left side of the vertical passage 21a is formed the 
vertical passage 20a of the process gas input passage 20. The 
input port 28 of the supply valve 13 is positioned at the upper 
end of the vertical passage 20a. A counter bore is made on 
the surface of the manifold 16 of the outside of the vertical 
passage 20a and a hollow sealing member 62 is mounted in 
the counter bore. 

A valve seat member 63 having a valve seat 59 on the 
surface thereof is mounted on the sealing member 61 and the 
sealing member 62. 

A valve element 58 is held on the upper surface of the 
valve seat 59 such that the valve element 58 can be put into 
contact with the valve seat 59 or separated there&om. In 
other words, a diaphragm 54 is fixed at the periphery by a 
diaphragm fixing bracket 56 pressed by a middle member 57 
which is screwed into a female thread formed in a hole made 
in the upper portion of the valve seat member 63 and the 
valve seat member 63. ITie diaphragm 54 is used between 
the valve element 58 and the valve seat 59 so as to prevent 
the leak of the process gas. 

A piston rod 53 is slidably held in the center hole of the 
valve seat member 63. A piston 52 is fixed by crimping in 
the vicinity of the center of the piston rod 53. 

A pilot valve cylinder 51 is fixed on the middle member 
57. A restoring spring 55 for biasing downward the piston 52 
and the piston rod 53 is mounted in the pilot valve cylinder 
51. Further, a port 60 for driving air is formed in an upper 
surface of the cylinder 51. A through hole 64 for supplying 
driving air sent through the port 60 to a lower side of the 
piston 52 is formed below the piston 52 in the center of the 
piston rod 53. 
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Next, the action of the opeo/close valve having the The output port 29 of the purge valve 12 communicates 

above-described constitution will be simply described. with the process gas output passage 21 through a purge 

The piston 52 and the piston rod S3 are biased downward output passage 22. Further, the input poit 30 of the purge 
by the restoring spring 55 in a state in which compressed air valve 12 communicates with the output port 31 of the check 
is not sent in the port 60 for driving air and hence the piston 5 valve 14 through a check valve output passage 23 shaped 
rod 53 puts the valve element 58 into contact with the valve nearly like a letter V, as shown in FIG. 1. 
seat 59 via the diaphragm 54. In this respect, the gas pressure A lower side passage block 33 and a lower side passage 
of the process gas or the purge gas is applied to the valve second block 34 are fixed to the bottom surface of the 
element 58 via the valve seat 59 but the valve element 58 is manifold 16. As shown in FIG. 3, the input port 32 of the 
put into contact with the valve seat 59 because the restoring lO check valve 14 communicates with a purge gas external 
spring 55 is strong, whereby the communication of the entry port 26 through a slanting passage 24 and an inter- 
output port 27 with the input port 28 is shut. secting passage 25 having a vertical passage 25^1 and a 

As shown in FIG. 3, if the compressed air is supplied to vertical passage 2Sb. A purge gas input passage is consti- 

tbc port 60 for driving air, the piston 52 and the piston rod tuted by the slanting passage 24 and the intersecting passage 

53 are moved upward. The valve element 58 and the 25. 

diaphragm 54 are moved upward by the pressure of the Next, the working method of these passages will be 

process gas or the purge gas, whereby the input port 28 simply described. 

communicates with the output port 27. The check valve output passage 23 is made as follows: a 

The input port 32 of the check valve 14 is positioned at the hole is drilled in the manifold from the input port 30 at an 

upper end of a slanting passage 24. A hollow valve seat angle of 45 degrees in a slanting direaion and then another 

member 74 in which a counter bore is formed is fixed on the hole is drilled symmetrically with respect to a line from the 

surface of the upper end of the slanting passage 24. A valve output port 31 at an angle of 45 degrees in a slanting 

element member 72 is slidably held in a cylinder member direction and then these holes are made to communicate 

75. A restoring spring 76 one end of which is in contact with with each other at the tip ends thereof. Then, the chips are 

a bracket 73 urges the valve element member 72 in the cleaned by a cleaning agent to remove particles, 

direction which puts the valve element member 72 into The slanting passage 24 is made as follows: a hole is 

contact with the valve seat member 74. drilled in the manifold to the middle from the bottom side 

A communicating hole 72a through which the outside hole at an angle of 45 degrees in a slanting direction and then 

communicates with the inside is formed in the valve element another hole is drilled vertically from the top surface and 

member 72. Further, a communicating hole 73fl through then these holes are made to communicate with each other, 

which the outside of the cylinder member 75 communicates The intersecting passage 25 is made by making the inter- 

with the inside thereof is formed in the bracket 73. secting holes communicate with each other. The lower side 

Next, the action of the check valve 14 will be simply passage block 33 is connected to a lower side passage 

described. second block 34 via a leak preventing gasket 77. 

A purge pressure is always applied to the input port 32 Next, the action of the process gas supply unit according 

side and hence an upward force is applied to the valve to the present invention having the above-described consti- 

element member 72 by the purge pressure. Therefore, when tution will be described. 

the purge valve 12 is open, the pressure in the check valve The process gas external exit port 19 is connected to a 

output passage 23 is reduced and the pressure in the valve vacuum chamber of a semiconductor manufacturing process 

element member 72 is reduced, whereby the valve element via a mass flow controller not shown. The process gas 

member 72 is moved upward and the purge gas is flowed external entry port 18 is connected to a supply soiu-ce of the 

from the input port 32 to the exit port 31. process gas. 

On the other hand, when the purge valve 12 is closed, the The process gas is made to flow from the process external 
pressure in the check valve output passage 23 is increased ^5 exit port 19 to the mass flow controller through the process 

and the pressure in the valve element member 72 is also gas input passage 20, the input port 28, output port 27 and 

increased, whereby the valve element member 72 is moved the process gas output passage 21 by opening the supply 

downward to put the valve element member 72 into contact valve 13 in a state in which the purge valve 12 is closed, 

with the valve seat member 74. Therefore, the purge gas When the mass flow controller detects a predetermined 
does not flow in reverse from the exit port 31 to the input 50 amount of the process gas flowing, the supply valve 13 is 

^2. closed to stop the supply of the process gas. Then, the exit 

Next, the inner structure of the manifold 16 wiU be port side of the mass flow controller is changed from the 

described. vacuum chamber to purging means. 

In FIG. 1, a process gas external entry port 18 is formed Then, the purge valve 12 is opened to flow inert gas, for 
at the left end of the manifold 16. The process gas external 55 example, nitrogen gas as the puige gas to the process gas 

entry port 18 communicates with the input port 28 of the output passage 21 through the purge gas external entry port 

supply valve 13 through a process gas input passage 20. The 26, the intersecting passage 25, the slanting passage 24, the 

process gas input passage 20 extends horizontally from the input port 32, the output port 31, the check valve output 

process gas external entry port 18 and is bent in the upward passage 23, the input port 30, the output port 29 and the 
direction of the manifold 16 by the vertical passage 20a. 60 purge output passage 22, which can purge the process gas 

A process gas external exit port 19 is formed at the right remaining in the process gas output passage 21 and the mass 

end of the manifold 16. The process gas external entry port flow controUer. It is advantageous because a passage wall 

19 communicates with the output port 27 of the supply valve and the like is corroded by the process gas if the process gas 

13 through a process gas output passage 21. The process gas remains in the process gas output passage 21 and the mass 
output passage 21 extends horizontaUy from the process gas 65 flow controller. 

external exit port 19 and is bent in the upward direction of When the purging is finished, the purge valve 12 is closed, 

the manifold 16 by the vertical passage 21fl. The purge gas remaining in the check valve output passage 
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23 is not flowed in reverse to the slanting passage 24 by the embodiment, as shown in FIG, 8, is constimted by adding a 

check valve 14. vacuum valve 15 connected to a vacuum pump P to the first 

As mentioned above, since each of the supply valve 13, preferred embodiment and utilizes the first preferred 

the purge valve 12 and the check valve 14 is mounted on the embodiment except for the vacuum valve 15. Therefore, like 

upper side of the manifold 16 with four bolts, it can be ^ reference numerals indicate like constitution elements in the 

removed and mounted individually. drawing and the description of these elements will be 

The check valve 14 is arranged next lo the purge valve 12 omitted, 

on the top surface of the manifold 16 and the slanting It is an object of the vacuum valve 15 to effectively 

passage 24 of the check valve 14 bypasses the process gas remove the process gas by repeatedly sucking the process 

output passage 21 in a slanting direction and intersects the gas by the vacuum valve 15 and purging it by the purge 

process gas output passage 21 in torsional relation by the valve 12 because it is diflScult or takes much time to remove 

intersecting passage 25 formed in the lower side passage the process gas adhered to the wall surface only by pouring 

block 33 and the input port 32 is formed upward. Therefore, the purge gas. 

the check valve 14 can be mounted on and removed from the a process gas supply unit of the second preferred embodi- 

upper side of the manifold 16. ment according to the present invention is shown in a 

Further, the purge gas external entry port 26 can be sectional view in FIG. 4 and in a plan view in FIG. 5 and in 

formed upward and a purge gas supply tube and the like can a sectional view taken on a Une B — B in FIG. 5 in FIG. 6. 

be mounted on and removed from the upper side via a joint. Further, the sectional view taken on a line A — ^A in FIG. 5 

Since the check valve output passage 23 through which ^ ^ ^'^* ^* 

the input port 30 of the purge valve 12 communicates with As shown in FIG. 4 and FIG. 5, a supply valve 13 for 

the exit port 31 of the check valve 14 is shaped nearly like supplying process gas, a purge valve 12 for supplying purge 

a letter V, both ports can be connected to each other at a short gas, a check valve 14 for preventing the reverse flow of the 

distance. Further, since the bending portion is limited to only purge gas and a vacuum valve 15 for sucking the process gas 

one portion, it is unlikely that the process gas remains in the ^5 are mounted on the upper side of a manifold 16 by four bolts 

check valve output passage even if the process gas is flowed for each valve. 

in reverse and is stopped by the check valve. Since the Xhe structure of the vacuum valve 15 is the same as the 

V-shaped passage is made by drilling two slanting holes structures of the supply valve 13 and the purge valve 12 and 

which are opposite in direction, it is easy to make it and to hence the description thereof wHl be omitted. 

clean it after it is made and hence the fine chips made by the „ vj^^i tu^ ^t^.^u,^^ tv.^ i<c u 

, 1 1 J 11 u c 11 J 30 Next, the mner structure of the manifold 16 will be 

dnlbng work, oil and the like can be fully removed. described 

As described above in detail, the process gas supply unit »i. * ^ j 1? j 

^f»i,^fi«,t f^^^A u ^ ♦ u f %A^c A Smce the mounting structures and formed passages 

01 the first preferred embodiment has the manifold 16 and 1 * j * *l 11 1 jTi_ 

♦u 1 -J i-1 1 11 • u related to the supply valve 13, the puree valve 12 and the 

the lower side passage block 33 in which the process gas . , a *a • .L r *l n 7 r j 

input passage 20 through which the input port 28 of the 35 ''^.^^^i'^ *f*«' Pf^"'^^ 

supply valve 13 communicates with the process gas external '■"bodunent the desmpUon thereof wJl be omitted airi 

, ^ AO * * ^1 u those related to the vacuum valve 15 will be descnbed. 
entry port 18, the process gas output passage 21 through 

which the output port 27 of the supply valve 13 communi- ^ ^^^^^ ^^^^ passage block 43 and a lower side passage 

cates with the process gas external exit port 19. the purge ^^^^ ^""^ ^^^^ ^ide by side to the bottom surface 

output passage 22 through which the output port 29 of the 40 manifold 16 with a lower side passage block 33 and 

purge valve 12 communicates with the process gas output * ^^^^^ ^^^^ passage second block 34. As shown in FIG. 6, 

passage 21, the check valve output passage 23 through the mput port 44 of the vacuum valve 15 communicates with 

which the input port 30 of the purge valve 12 communicates ^ vacuum external entry port 48 through a slanting passage 

with the output port 31 of the check valve 14. and the ^° intersecting passage 47 having a vertical portion 

slanting passage 24 and the intersecting passage 25 through 45 ^'^^ ^ vertical portion Alb, A vacuum input passage is 

which the input port 32 of the check valve 14 communicates constituted by the slantmg passage 46 and the intersecting 

with the purge gas entry port 26 are formed. Therefore, each passage 47. 

of the supply valve 13, the purge valve 12 and the check C)n the other hand, the output port 41 of the vacuum valve 

valve 14 is mounted on the upper side of the manifold 16 15 communicates with a process gas output passage 21 

with four bolts and hence it can be removed and mounted 50 through a vacuum output passage 45. 

individually. Further, since the check valve output passage Next, the different points of the second preferred embodi- 

23 is formed like a letter V, it does not need an extra stopper ment having the above-described constitution from the first 
and can reduce a possibility that particles may be generated. preferred embodiment in the action of the process gas supply 

I^rther, since the check valve 14 is arranged next to the tinit will be simply described, 

purge valve 12 on the manifold 16 and the slanting passage 55 When the process gas remaining in the process gas output 

24 of the check valve 14 bypasses the process gas output passage 21 and the like is replaced by the purge gas after the 
passage 21 in a slanting direction and intersects the process supply of the process gas is finished, the supply valve 13 is 
gas output passage 21 in torsional relation by the lower side closed and then the vacuum valve 15 is opened first to suck 
passage block 33 and the purge gas external entry port 26 is the remaining process gas from the vacuum external entry 
formed upward, the check valve 14 can be mounted on and eo port 48 for a predetermined time, for example, one minute, 
removed from the upper side of the manifold 16. via the slanting passage 46 and the intersecting passage 47. 
Furthermore, the purge gas external entry port 26 can be Then, the purge valve 12 is opened to purge the process gas 
formed upward and a purge gas supply tube and the like can by the purge gas. The replacement of the process gas by the 
be mounted on and removed from the upper side of the purge gas can be finished within a short time by repeating 
manifold via a joint. 55 this sucking and purging. 

Next, the second preferred embodiment of the present As described above, the process gas supply unit of the 

invention will be described. The second preferred second preferred embodiment has the manifold 16 and the 
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lower side passage block 33 and the lower side passage 
block 43 in which the process gas input passage 20 through 
which the input port 28 of the supply valve 13 communicates 
with the process gas external entry port 18, the process gas 
output passage 21 through which the output port 27 of the 
supply valve 13 communicates with the process gas external 
exit port 19, the purge output passage 22 through which the 
output port 29 of the purge valve 12 communicates with the 
process gas output passage 21, the check valve output 
passage 23 through which the input port 30 of the purge 
valve 12 communicates with the output port 31 of the check 
valve 14, the slanting passage 24 and the intersecting 
passage 25 through which the input port 32 of the check 
valve 14 communicates with the purge gas external entry 
port 26, the vacuum ou^ut passage 45 through which the 
output port 41 of the vacuum valve 15 communicates with 
the process gas output passage 21, and the slanting passage 
46 and the intersecting passage 47 through which the input 
port 42 of the vacuum valve 15 communicates with the 
vacuum external entry port 48 are formed. Therefore, each 
of the supply valve 13, the purge valve 12, the chedc valve 
14 and the vacuum valve is mounted on the upper side of the 
manifold 16 with four bolts and hence it can be removed and 
mounted individually. Further, since the check valve output 
passage 23 is shaped like a letter V, it does not need an extra 
stopper and can reduce a possibility that particles may be 
generated. 

While the present invention has been descn*bed in con- 
junction with the preferred embodiment thereof, it is not 
intended to limit the present invention to the above- 
described embodiments. On the contrary, the present inven- 
tion can be implemented within the spirit and scope of the 
present invention as follows. 

For example, a cylinder type pilot valve is used as an 
open/close valve in the preferred embodiments but a sole- 
noid valve type pilot valve can be also used. Further, it is 
more preferable that each of the process gas external entry 
port 18 and the process gas external exit port 19 be provided 
with a block designed specifically therefor and the tube 
therefor can be mounted and removed from the upper side 
thereof. 

Since the process gas supply unit according to the present 
invention has the supply valve for supplying the process gas 
to the semiconductor manufacturing device, the purge valve 
for supplying the inert gas, the check valve disposed in the 
passage between the inert gas source and the purge valve 
therefor and one common manifold provided with the 
above-described supply valve, the above-described purge 
valve and the above -described check valve, these valves can 
be moimted on the mass flow controller as one unit. 
Therefore, the process gas supply unit can be integrated and 
made compact. 

The process gas supply tmit according to the present 
invention has the block-like manifold in which the process 
gas input passage through which the input port of the supply 
valve communicates with the process gas external entry 
port, the process gas output passage through which the 
output port of the supply valve communicates with the 
process gas external exit port, the purge output passage 
through which the output port of the purge valve commu- 
nicates with the process gas output passage, the check valve 
output passage through which the input port of the purge 
valve communicates with the output port of the check valve 
and the purge gas input passage through which the input port 
of the check valve communicates with the purge external 
entry port are formed. Therefore, each of the supply valve, 
the purge valve and the check valve is mounted on the upper 
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side of the manifold with four bolts and hence it can be 
removed and mounted individually. Further, since the check 
valve output passage is shaped like a letter V, it does not 
need an extra stopper and can reduce a possibility that 
particles may leak outside. 
What is claimed is: 

1. A process gas supply unit for a semiconductor manu- 
facturing apparatus comprising: 

a supply valve for supplying process gas to the semicon- 
ductor manufacturing apparatus; 
a purge valve for supplying inert gas; 
a check valve disposed in a passage between an inert gas 

source and the purge valve; 
a single-piece manifold, the supply valve, the purge valve 
and the check valve being mounted in aligimient on the 
single-piece manifold so that the check valve is posi- 
tioned next to the purge valve; 
the single -piece manifold including: 
a process gas output passage that communicates an 
output port of the supply valve with an extemal 
process gas exit port 
a purge gas input passage that communicates an input 
port of the check valve with an external purge gas 
entry port; and 

a lower side block disposed under the single-piece mani- 
fold; 

>A^erein the purge gas input passage extends in an inclined 
direction to bypass the process gas output passage, 
extends within the lower side block under the process 
gas output passage and communicates with an 
upwardly opening connecting port. 

2. A process gas supply unit as claimed in claim 1, 
wherein each of the supply valve, the purge valve, and the 
check valve has an input port and an output port, and 
wherein the single-piece manifold further includes: 

a process gas input passage that communicates the input 
port of the supply valve with an external process gas 
entry port; 

a purge output passage that communicates the output port 
of the purge valve with the process gas output passage. 

3. A process gas supply unit for a semiconductor manu- 
facturing apparatus comprising: 

a supply valve for supplying process gas to the semicon- 
ductor manufacturing apparatus; 

a purge valve for supplying inert gas; 

a check valve disposed in a passage between an inert gas 
source and the purge valve; 

a single-piece manifold, the supply valve, the purge valve 
and the check valve being mounted in alignment on the 
single-piece manifold so that the check valve is posi- 
tioned next to the purge valve, the single-piece mani- 
fold including a process gas output passage that com- 
municates an output port of the supply valve with an 
external process gas exit port; 

a vacuum valve connected to a vacuum pump and 
mounted on the single-piece manifold, the supply 
valve, the purge valve, the check valve, and the vacuum 
valve being aligned on one surface of the manifold; 

a lower side block disposed under the single-piece mani- 
fold; 

wherein a vacuum output passage that communicates the 
output port of the vacuum valve with the process gas 
output passage, and a vacuum entry port, are formed in 
the single-piece manifold; and wherein the purge gas 
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input passage extends in an inclined direction to bypass 
the process gas output passage, extends within the 
lower side block under the process gas output passage, 
and communicates with an upwardly opening connect- 
ing port. 

4. A process gas supply unit as claimed in claim 3, further 
including a second lower side block disposed under the 
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single-piece manifold, wherein the vacuum input passage 
extends in an inclined direction to bypass the process gas 
output passage, extends within the second lower side blodc 
under the process gas output passage, and communicates 
with an upwardly opening connecting port. 
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